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Alps++ MeasurementEquation

For k real' incoherensourcesphseredwith a real’

telescopewe have:
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Kk
wherethevisibigty vectorvj is integratedoverthelsxtent
of thesourceqg didm), overthel'gtegrationtime( dt)
andover thechannebandwidth( df). J; andJ; aretwo
feed-basedesponsenatriceslgalIed‘Jonesmatrices'.
Integrationovertheaperturg dudv) is takencareof by
the primarybeampropertiesjncludedin theJones
matrices.(aips++Note 185,J. Noordam).
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The Problem

Theprimarybeamcomponentsf theJ; andJ; response
matriceswill betime variablein mostSKA designs.

reasons

phasedarrays
elds / tiles of dipoles
collectionof smallsteerablalishes

LAR
dish e xesassourceis tracked- functionof zenithangle
at zenithbeamis symmetrical
asthe LAR tracksaway from the zenith,the primary
beambecomelliptical with themajoraxisalongaline
thatrunsfrom the zenithto the horizon.

| | . thefactorthatit is stretcheds 1/ cos(za)
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The Impact on Images

time variableprimarybeamgivesatime variable
gainthatis afunctionof positionwithin the eld
of view

uncorrectedime variablegain generatearti cial
sourcestructure

for obsenationof actualextendedsource-

how to separatéime variablevisibility
changegdueto sourcestructure)rom time
variablegain effects?

Importantfor long integrationsto nJylevel
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Simple Experimental Model

Take regular' E-W DRAO arraywith HPBW of 102
arcminat 21 cmandbroaderthe E-W beamby afactorl /
cos(HA) outto + / - 85deg HA.

Thisis roughlysimilarto thetype of broadeningpnemight
getwith anLAR.

Obsene sevenpoint sourcedocatedatincreasinglistances
fromthe eld centrealonganeastwestline overfull 12
hourtrack.

Also obsenre sevenpoint sourcedocatedat increasing
distancedrom the eld centrealonganorthsouthline.

Createl024x 1024image.
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. Dataset:480visibilities x 63 baselines.
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Output of Standard' Reduction

Requiresabout3 secondprocessingvith standardRAO
reductionsoftwareona450MHz PC
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Simple Solution to Problem

Fouriertransformevery visibility to sky domain.

Correctresultingimagefor time variablecomponenbf
primary beamatthatinstantof time.

Invert backto UV domain,for possiblemanipulatiory
taperingbefore nal Fouriertransform.

But ...
Whattook 3 secondsiow takesaboutll hours!
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How to SpeedUp Solution

"Embarrassingly Master - Slave Setup
Parallel’ application

UseMaster- Slave Work
architecture @

Completed Work

N
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alps++ Glish Implementation
seeaips++Note 230

client client client
visibility visibility visibility
imager imager imager

Raw Visibilities Gridded UV planes

Glish Bus

Raw Visibilities Gridded UV planes

client
master
program

Raw Visibility Data Combined image
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SystemPerformance

minutes to completion SKA parallel processing
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The Raw Image
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The Correctedimage
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Conclusions

Don't build time-variablebeamSKAs from E-W arrays!
Instantaneou2-D UV coveragaemportant
A givenfor real' SKA with 50 antennagnd600MHz
BW at21lcm

Somedif cult problems

PSFis not shift-invariant-> how to developef cient
CLEAN?

Needcomplicatedterationschemes..?
Useparallelprocessingvherepossible
Academicscientistsvanteasy-to-usesystems

Alternative approach? vary griddingfunctionfor UV
data?
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